Quantum and classical quasiresonant vibration-rotation energy transfer is investigated for ultracold He¦ H § collisions.
PACS numbers: 34.50. Ez, 45.05. + x, 34.10. + x Collisions between atoms and rotationally excited diatoms can cause energy to be transferred between the diatom's internal vibrational and rotational degrees of freedom.
When the collision time is longer than the rotational period, the vibration-rotation energy transfer can be unusually efficient and specific [1] . This effect has been named quasiresonant vibration-rotation energy transfer, which for brevity we will refer to as QR transfer. The first experimental demonstration of QR specificity was [2] . QR e transfer has since been found in a wide variety of collision f species and interaction potentials. The general rule followed by quantum QR collisions is that a single channel, . We chose the collision energy 
©
What ô of long-time classical collisions? We find many collisions f in which the colliding particles become loosely bound for several orbits and experience several successive subcollisions (each much like the one shown in the inset in Fig. 1 ). The number of subcollisions is a sensitive function of initial conditions. Nevertheless, each subcollision obeys the QR rule separately, and so therefore does the total collision. :e , though of course it is not a quasiresonant transfer but rather a pure rotational transition. It, plus the other two shaded peaks, will be seen to have analogs in the quantum system.
Quantum results and threshold behavior.-The quantum mechanical formulation and the methods used to obtain the cross sections have been described previously [9] . As a consequence of Wigner's threshold law, the quenching g rate coefficients are independent of tempera- . The shaded peaks are those that have analogs in the quantum rate coefficients (Fig. 3) 
However, the maximum action change that both satisfies the QR condition and is energetically allowed is
, which is less than one ô quantum transitions are close to the energetic limit, they are subject to threshold behavior. In Fig. 3 , threshold structure appears as a noticeable suppression of transition rates for 
